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1CHAPTER 1
INTRODUCTION
1.1 Introduction
Wind effects on tall buildings have been a major determinant in the 
architecture and design of such buildings. Several structural systems have been 
developed and incorporated in many tall buildings to control and reduce the response 
of these buildings to the lateral loads caused by wind.
The acceptable drift limit (top deflection in tall building) according to the 
Malaysian Code (M.S 1553:2002) is 1/500 of the building height. The ASCE7-02 
states that the drift limit is 1/400 of the building height (ASCE Task Committee on 
Drift Control, 1988). The acceleration is also an important factor of the drift that 
brings about the feel of the building drift (motion) to human notice. A building 
response of acceleration up to 0.5m/s2 causes difficulty to walk naturally and also to 
lose balance when standing at the top of such buildings (Yamada and Goto, 1975).
The use of core-wall system has been a very effective and efficient structural 
system used in reducing these responses due to lateral load. But when the building is 
taller than 500ft (152.4m), the core does not have the adequate stiffness to keep the 
wind drift down to acceptable limits.
A structural system known as outrigger system is added to this tall building. 
This outrigger system consists of a deep horizontal cantilever beam connecting the 
main core of the building to the outer (exterior) columns. This outrigger helps in 
tying-down the exterior columns to the core wall. Here the column double functions 
2as gravity loads support and also as a restraint to the lateral movement of the core. 
The movement of the core is reduced as compared to a free-standing core alone 
resisting the lateral loads. The restrain introduces a point of inflection in the 
deflection curve thus reducing the lateral movement at the top. The stiffness created 
by the inclusion of the outrigger is increased up to 25 to 30 percent of the original 
structure without the outrigger in place (Taranath, 1988).
Wu and Li in 2003 suggested that the location of outriggers should be as near 
as possible to the building foundation in order to reduce the base moment in the core. 
Samat, Ali and Marsono in 2008 stated that the optimum location to construct the 
outrigger is between the one-quarter to the two-third of the height of the building to 
minimize the wind responses of the building.
The exterior columns acting as a tie-down of the core is definitely of great 
importance to the entire system to function properly. The size of these exterior 
columns will have a great impact in the degree of the stiffness required for the 
system to perform. To this, the size of the exterior columns will play a vital role in 
affecting the best location of the outrigger to minimize the building’s response to 
wind.
1.2 Problem statement
The use of outrigger-braced system is gaining more widely acceptance as a 
structural system to reduce drift in tall buildings. This system contains three main 
elements, i.e. deep outrigger beam, the core wall and the exterior (external) columns. 
The performance of this system has been proven to be influenced by the size of the 
core wall and location of the outrigger beam (Samat, Ali and Marsono. 2008). 
Presently, the relationship between the size of the external columns and the optimum 
position of the outrigger is not known.  Therefore to find this relationship, a 64 
stories building, each story with a height of 4.5m, will be considered with several 
positions of outrigger for each different column size.
31.3 Hypotheses
It can be guessed that the drift of the tall building will be decreased with an 
increment of the column size to a specific size having the position of the outrigger 
beam being changed. The decrement in wind response will reach a minimum at a 
certain position of the outrigger, for each size of external column used.
1.4 Objective of study
The objectives of this study are as follows:
i. To investigate the effect of the external column size to the optimum position 
of the outrigger in tall building to minimize the wind response (acceleration 
and displacement).
ii. To suggest the optimum column size for any position of the outrigger in tall 
building to get the minimum wind drift response.
1.5 Scope of study
The scope of this work will focus on the wind response of tall building with 
regards to the external column sizes and outrigger positions. A building with a square 
plan of 48m x 48m with a height of 288m is used for the model. Here, the column 
size and outrigger position are being varied and the response of the building being 
computed.
41.6 Significance of study
The response to wind by tall buildings which are outrigger-braced is 
influenced by the position of the outrigger. In this study, computer model analysis 
together with computation of responses by a program written is used to investigate 
how the size of the exterior columns influences the optimum position of the 
outrigger. This study will help dictate the appropriate positioning of the outrigger 
beam for a particular column size and vice versa in order to get an optimum 
response. The application of a particular outrigger position for a particular external 
column size and vice versa can be comprehensive and recommended for the 
engineers in the construction industry for the construction of tall buildings. This will 
also help in saving time, materials and labor costs.
